Abstract
During the twelve months prior to February 2000 almost half of the adults in Australia connected to the Internet (ABS, 2000) , but the highest Internet usage was, as could be expected, among younger adults. Of the older people, only 13% were Internet users, and this group was likely to access the Internet from home, suggesting that most older Australians are currently unlikely to be Internet shoppers.
Older people purchase computers for a variety of reasons. Lewis (2001) suggests that the main drivers when they are deciding whether or not to buy a computer are the on-line services of banking, e-mail and convenience shopping, but that when they actually get the computer their main use is for word processing, e-mail, Internet browsing and games.
Older People and Their Needs
The US-based Spry Foundation (2000) sees the needs of older people revolving around four interrelated themes:
• financial security, • physical health and well being, • mental health and social environment, and • engaging in intellectual endeavours.
Financial security is seen as particularly important by older people who, in retirement, need to be assured of adequate income to maintain their lifestyle. Many older people in Australia, as well as in Europe and North America, must arrange their own retirement finances and in doing so seek appropriate investment information (Cutler, 1997; Manchester, 1997) .
The Australian Government has recently released a number of issues papers examining the older person's ability to remain active and independent (Bishop, 2000) . A key feature of these is an emphasis on communication technology, particularly the Internet, that enables older people to use e-mail to communicate with family and friends, to access information, and to engage in e-commerce activities such as bill paying, the purchase of goods and services, and electronic banking (Coulson, 2000; Fozard, Rietsma, Bouma and Graafmans, 2000) . The low uptake of Internet shopping, mentioned above, may have some serious implications in future for government policies aimed at increasing the independence of disabled older people.
Barriers to the Use of Electronic Commerce by Older People
For those older people without their own computers, limited access to Internet technology through public libraries and community centres is seen as a problem. For those who have set up their own Internet facilities at home, capital costs, running costs and maintenance become important issues (Williamson, Bow et al, 1996 ; Council on the Ageing, 2000a; Human Rights and Equal Opportunity Commission, 2000). Lloyd (2001) suggests that the costs associated with buying a computer and getting it on-line are an obstacle to almost 35% of the 55-plus age group. Knowing how to make use of the technology presents a problem and there is a need for appropriate training at various levels in both basic information technology and in information handling skills (Echt and Roger, 1998; Cody, Dunn, Hoppin and Wendt, 1999; Hollis-Sawyer and Sterns, 1999; Human Rights and Equal Opportunity Commission, 2000) . Many older people also have difficulty in searching for the information they require as some Web-sites contained complex information that is hard to understand.
Usability issues are seen as a potential barrier with the interface, information structures, and navigation being important contributors. Research reported by Noonan (2001) stresses the link between disability and aging, and Scott (2001) points out that the 'self-service model' of electronic banking and automated phone services cannot be expected to suit all users, particularly older ones. For those older people with visual or motor disabilities, the absence of interfaces and services that allow for these disabilities is a very significant barrier (Human Rights and Equal Opportunity Commission, 2000; Mitchell, 2000) . Security and privacy are also important considerations, and Lloyd (2001) notes that older people are very concerned about these issues, particularly regarding credit card transactions. A similar response came from discussions with the Focus Group (Council on the Ageing, 2000a).
One way these barriers are being addressed is in the growth of seniors computer clubs. Describing her experiences in organising these clubs, Bosler (2001) notes that often, when older people arrive at a club, they confess that a son or daughter has just bought a new computer and given them the old one. They then add that said son or daughter was very busy and had no time to teach them to use it. Another reason that people join these clubs is that they have had some workplace experience with computers but want to learn to use a computer for their own purposes. When questioned on why they wanted to use computers, answers included: booking a holiday, buying/selling shares, genealogy, information on cancer drugs, paying bills and using e-mail (Lepa, 2002; Bosler, 2001) . Many people said they wanted to be able to keep in touch with family and friends while some said they wanted to shop or research. Bosler tells of one older woman who bought a computer, with word processing software and e-mail access, specifically so she could write her memoirs.
A Framework for Modelling Older People's Adoption of the Internet
Many older people are quite innovative and entrepreneurial, and are prepared to consider the advantages offered by using e-commerce. Conversely, others are happy to continue to do things in the same way they always have and see no need to investigate use of this technology. How and why people differ in this way, and why some adopt some technologies and not others will be considered now. Rogers (1995 :11) defines an innovation as "... an idea, practice, or object that is perceived as new by an individual …", and we will argue that the adoption of e-commerce by an older person should be seen as an innovation and considered through the lens of innovation theory. The most widely accepted theory of how technological innovation takes place is provided by innovation diffusion (Rogers, 1995) , but most of the research based on this model involves studies of large organisations like General Electric, Xerox Park and the British Navy, or societal groups such as bottle-fed babies, adopters of mobile phones and organic farmers (Rogers, 1995) . This paper argues that another approach, that of innovation translation, has more to offer when considering details of the adoption of ecommerce by older people.
The innovation translation approach draws on the sociology of translations, more commonly known as actor-network theory (ANT). The core of this approach is translation (Law, 1992) , which can be defined as: "... the means by which one entity gives a role to others." (Singleton and Michael, 1993 :229) . In considering how the adoption of e-commerce by older people occurs it is necessary to examine their interactions with a number of other people. It is also important not to ignore the influence of the many non-human actors that are involved, including computers, modems, Web browsers, Internet service providers, e-mail documents and Web pages. In trying to understand this adoption it is useful to see these interactions in terms of negotiations, not just between humans but also involving non-humans.
Actor-network theory (Callon, 1986; Law, 1992; Latour, 1996) attempts impartiality between all actors, whether human or non-human, and makes no distinction in approach between the social, the natural and the technological. Using an actor-network approach all the factors (both human and non-human) influencing e-commerce adoption are seen as actors, and the combination of all of these in terms of networks. It is a feature of actor-network theory that the extent of a network is determined by actors that are able to make their presence individually felt (Law, 1987) by other actors.
Research in technological innovation is often approached by focusing on the technical aspects of an innovation and treating 'the social' as the context in which its adoption takes place: assuming that outcomes of technological change can be attributed to the 'technological' rather than the 'social' (Grint and Woolgar, 1997) . On the other hand social determinism holds that social categories can be used to explain change. It concentrates on investigation of social interactions, relegating the technology to context. Bromley (1997) argues that as long as 'technology' is seen as a distinct type of entity which is separate from 'society' the question will always need to be asked 'does technology affect society or not?' One answer to this question is that it does, but this leads us to the technological determinist position of viewing technology as autonomous and as having some essential attributes (Tatnall and Gilding, 1999) that act externally to society. The other answer: that it does not, means that technology must be neutral and that individual humans must assign it their own values and decide on their own account how to use it. This view is close to a social determinist position. Bromley maintains that neither answer provides a useful interpretation of how technological innovation operates, and argues against an either/or stance like this. He argues that we should abandon the idea that technology is separate from society.
Rather than recognising in advance the essences of humans and of social organisations and distinguishing their actions from the inanimate behaviour of technological and natural objects, ANT adopts an anti-essentialist position in which it rejects there being some difference in essence between humans and non-humans (Latour, 1986) . To address the need to treat both human and non-human actors fairly and in the same way, ANT is based upon three principles: agnosticism, generalised symmetry and free association (Callon, 1986) . The first of these, agnosticism, means that analytical impartiality is demanded towards all the actors involved in the project under consideration, whether they be human or non-human. Generalised symmetry offers to explain the conflicting viewpoints of different actors in the same terms by use of an abstract and neutral vocabulary that works the same way for human and non-human actors. Neither the social nor the technical elements in these 'heterogeneous networks' (Law, 1987) should then be given any special explanatory status. Finally, the principle of free association requires the elimination and abandonment of all a priori distinctions between the technological or natural, and the social (Callon, 1986; Singleton and Michael, 1993) . As Callon (1986 :200) puts it: "The rule which we must respect is not to change registers when we move from the technical to the social aspects of the problem studied."
Actor-network theory has been used to investigate the success of a number of technological innovations and, in particular, to describe a number of heroic failures, several of which are listed below. Grint and Woolgar (1997) have used ANT to explain the Luddite movement in England last century. McMaster et al. (1997) have applied it to the adoption of a particular approach to systems analysis by a local council in the UK, and Vidgen and McMaster (1996) to car parking systems. Latour has used innovation translation to describe the life and death of the revolutionary Parisian public transportation system known as Aramis (Latour, 1996) . An innovation translation model has also been used in several studies of curriculum innovation including those of Nespor (1994) , Gilding (1997) , Bigum (1998b; 1998a) , Busch (1997) and Tatnall (2000) . Grint and Woolgar (1997) note that an actor-network is configured by the enrolment of both human and non-human allies, and that this is done by means of a series of negotiations in a process of re-definition (Callon, 1986) where one set of actors seeks to impose definitions and roles on others. In an innovation translation model the movement of an innovation is in the hands of people (Latour, 1996) whom may react to it in different ways. Instead of a process of transmission we have a process of continuous transformation (Latour, 1996) where getting an innovation accepted calls for strategies aimed at the enrolment of others. Callon (1986) outlines four stages in the process of translation, the first of which he calls problematisation. In this stage a group of one or more key actors attempts to define the nature of the problem and the roles of other actors so that these key actors are seen as having the answer, and being indispensable to the solution of the problem. In other words, the problem is re-defined (translated) in terms of solutions offered by these actors (Bloomfield and Best, 1992) . The second stage, which Callon calls interessement, is a series of processes that attempt to impose the identities and roles defined in the problematisation on the other actors. It means interesting and attracting an entity by coming between it and some other entity (Law, 1987) . If the interessement is successful the third stage, enrolment, will follow through a process of coercion, seduction, or consent in which one set of actors imposes their will on others and these others yield to the persuasion (Singleton and Michael, 1993) . All going well, this will then lead to the establishment of a stable network of alliances. Finally mobilisation occurs as the proposed solution gains wider acceptance and an even larger network of 'absent entities' (Grint and Woolgar, 1997 ) is created through some actors acting as spokespersons for others not previously involved.
The Process of Innovation Translation

Using Innovation Translation to Investigate Internet Adoption
One reason often given by older people (Gross, 1998; Bosler, 2001) for adopting Internet technologies is, quite simply, so that the world does not pass them by and so that they won't be left out of things. The means of social interaction is increasingly moving away from posted letters to e-mail, and those not using e-mail are finding it harder to keep in touch. A growing number of older people are finding that an e-mail address has become essential (Perry, 2000) .
Many older people consider that being able to keep in touch and to converse sensibly with their grandchildren is very important (Alexander, 2000) . As this requires that they spend some time coming to grips with, and using the technology (Philbeck, 1997) they make adoption decisions for this reason. In the same vein, being able to understand what is meant by a 'dot com', and why some people see the continuing growth of Microsoft as a threat, means that they need to engage with the technology (Perry, 2000) . These, and related reasons for adoption of Internet technologies such as "All my friends use email and I'll be left out if I don't" (Council on the Ageing, 2000a) suggest that characteristics of the technology have less to do with things than do social interactions and the creation and maintenance of interpersonal networks. We will illustrate this further in the brief case study examples that follow. Whereas innovation diffusion (Rogers, 1995) places considerable importance on (supposedly) innate characteristics of the technology, innovation translation offers a research approach based on networks of human and non-human actors. For older people the issue of whether or not to adopt Internet technologies has been problematised (Callon, 1986) in this context, not as one that relates to diverse characteristics of the technology, but as one specifically of communication and keeping in touch with family and friends. The growth of seniors computer clubs is another example of this. The Internet, that is capable of so much, has been translated here to include just the means by which these people can maintain their place in society and keep relevant to their family and friends (Bosler, 2001) . What they have adopted is not the Internet as a business might know it, but a translation of the Internet resulting in technology that offers a means of maintaining contact with the world (Tatnall, 2000) .
The three short accounts of Internet adoption by older people that follow result from research undertaken by the authors, and give some useful insights into how and why these people really adopt this technology. These accounts were derived from a series of interviews with older Internet users. An important piece of methodological advice offered by the proponents of actor-network theory is to 'follow the actors' (Callon 1986; Latour 1996) and let them set the framework and limits of the study themselves. After initial discussions with the Focus Group, leaders in seniors computing clubs and other people involved in promoting the use of the Internet by older people, this process was followed to identify others to be interviewed. The accounts given below represent only a few of those obtained in this on-going research.
Bernie (2001), a recently retired retail sales manager, has an interest in the stock market. He had, in the past, invested small sums through a firm of stockbrokers, and watched the fate of his shares with interest. The problem had been time as he had been very busy at work. The lure of purchasing shares had always been, to him, more in the gamble than as a means of making money. Now that he had retired and had a lot more spare time, he had decided to indulge in this hobby in a bigger way. One day he read an article in the newspaper about using the Internet for share trading, and decided to give it a go. Knowing little of computers and the WWW he now needed to do some research into how to proceed. After purchasing the necessary hardware, setting up an account with an Internet Service Provider, and another with the on-line share broking service offered by his bank, he tried to make sense of using the Internet, and came to a full stop. It was all too hard. His motivation to succeed, however, was strong. He found out about a class offered by the local municipal library in use of the WWW, enrolled for the class, and overcame the block. Attending the class reinforced his early view that most of what was on the WWW was of little interest to him, but he did now know how to access any given site and could proceed with his on-line share trading. In terms of innovation translation he had problematised the Internet as a share broking service. If Bernie needed any more convincing, the fact that using the Internet was cheaper than his stockbroker, and that it removed the need to listen to the advice of the cocky young 'share expert', had provided it. This interessement quickly came between him and the stockbroker and led to his enrolment of the Internet as a means of share trading. Mobilisation occurred when he joined an investment club for retired people and began to convince the other members of the advantages of using the Internet. Roy (2002) , a retired history and geography teacher, has an interest in researching genealogy, and in the history of hand-tools used in woodwork, and has made use of the Internet for this purpose. With no background at all in the use of information technology he was initially most concerned that he would not be able to learn to use a computer, but a former colleague who lived nearby sat down with him and gave him some lessons in use of the WWW. He now makes occasional use of the Internet, by accessing computers at the local library, where he looks up information relating to his genealogical interests. He also accesses the Web sites of wood-working tool clubs around the world. With this translation the Internet became, to him, just a means of obtaining this information. Other aspects of the Internet were of little interest, and he would not have made the adoption based on what might be considered its innate characteristics (Rogers, 1995) . Roy could not accurately be said to have adopted the Internet as such at all, but rather a translation of it relating just to its use for obtaining information relating to genealogy and wood-working tools.
In a final example consider the case of Jean (2001) , a Melbourne grandmother with family in London and Rome, considering the adoption of e-mail as a means of keeping in touch with them. Like many older people she had previously relied on posting airmail letters as she found the cost of phone calls too high. She also preferred writing to speaking on the phone. Electronic mail offered a problematisation of letter writing where the 'letters' could be short, informal, and sent as frequently as required for low cost, in contrast to the longer, more formal style of airmail letters. This offered her a translation of Internet use to become just a means of writing letters as often as she wanted, that will be 'delivered' very quickly and for low cost (once the computer system has been set up). Jean saw no point in 'browsing' or 'surfing the Internet' and would not have adopted Internet use for these reasons. The translation of the Internet to ignore all these features and concentrate just on letter writing is what was instrumental in convincing her to consider its adoption. All the other characteristics of the Internet were irrelevant to her (Bosler, 2001) . Without this translation she saw the Internet as too intimidating; now it was something she could understand and handle. Interessement was then offered by the informality, lower cost and quicker delivery time of the e-mail, in comparison to ordinary letters. This came between her and her use of ordinary mail and made e-mail seem even more attractive. The result was enrolment, as she saw and became convinced of the benefits of e-mail and then adopted this technology. She soon began to mobilise the technology by attempting to get other friends in Perth or New York to whom she currently also sent letters, to also adopt e-mail so that she could more easily communicate with them also.
Conclusion
In this paper we have noted that while some older people find the idea of using the Internet threatening, others see it as a means of maintaining their independence. We have argued that which of these groups older people find themselves in has more to do with their network of interactions with both people and technology than with any innate characteristics of the technology itself.
Bernie (2001) was not interested in whether or not the Internet linked lots of sites around the world, or that it gave access to a wide range of interesting material; he only wanted to use it for share trading. Roy (2002) likewise only wanted to use the Internet to investigate genealogical information and sites relating to wood-working tools. That it provided access to much more information of other types was not the reason he adopted it. Jean's (2001) adoption of the Internet related only to her use of e-mail for communicating with her family and friends, not with browsing for information or amusement. In each case the adoption decisions of these people had little to do with any supposedly innate characteristics of the technology, but rather in specific uses of this technology that related to their social interactions and environment.
The theory of innovation diffusion concentrates largely on characteristics of the technology itself, while innovation translation looks at the formation of networks of human and nonhuman actors and how these networks interact. Translation looks more at the uses people might make of the innovation, and how the innovation needs to be translated for these uses to be achieved. It offers a means by which any number of small subtle factors can be addressed in each instance of adoption, rather than just looking for large-scale answers across the board. While diffusion theory may be useful in describing the worldwide movement to adopt Internet technologies, the cases described in this paper show that translation theory offers a better means of looking at the detail of individual adoptions. We contend that an innovation translation approach offers a useful way of investigating the detail of how and why older people adopt, or fail to adopt Internet technologies and electronic commerce. We argue that bringing out this detail is especially important in any understanding of how this complex process occurs, and that it allows useful insights that do not otherwise become apparent.
Another aspect of Internet adoption by older people that the authors are currently researching concerns the role played by another group of important actors representing the technology itself. In actor-network theory, interactions with non-human entities like this are no less important than interactions with other humans, and must be treated in the same way. In the next stage of the research this line of inquiry will be further investigated to follow up the interactions between these people and the information technology they are using, looking at how they negotiate with the technology (Callon, 1986) and how it negotiates with them.
